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DESCRIPTION 

A PROLONGED RELEASE COMPOSITION, USE AND PRODUCTION 
THEREOF 

Technical field 
5 This invention relates to a composition which 

comprises a biologically active ingredient and a 
cross linked product derived from a water-soluble 
polysaccharide, more specifically, a microcapsule 
retaining at least one species of biologically active 
10 ingredients in the crosslinked product derived from 

water-soluble polysaccharide, to a method of preparing 
same, and to use of the crosslinked products. 

Background Art 
Various investigations have been conducted on the 
15 attempt of making a drug to release slowly from a 

composition and allowing the effect of the drug thus 
released to continue for a desired period of time. ; 
Among them, studies on microcapsules prepared by 
allowing a drug to be incorporated in a high molecular 
2 0 polymer have been extensively conducted. For example, 
a method of preparing sustained-release microcapsules 
referring to cure-coating method -in a liquid system- 
using W/0 1 type emulsion ( J. rPharm . ^Pharmacol . 1993, - 45: 
16-20) . This method has such drawbacks as low . 
25 incorporation efficiency of a water-soluble drug into 
microcapsules and requiring a large amount of 
investment, when the method is carried out on an 
industrial scale, for securing safety to human health 
and the living environment or taking measures for 
30 preventing explosion due to the use of an organic 
solvent to remove fluid paraffin. 

On the other hand, as the method of preparing 
microcapsules of a water-soluble drug, "drying method 
in liquid system" is known well [ "New Technique of 
35 Microencapsulation and Development of its 

* J - Vj ' 4,i USey:Apprication Examples" Management Development 
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Center, 10, Septv S53 { 1978 ) ] . This method includes 
0/0 type", W/O/W type and. O/W type, which is* accompanied 
with such drawbacks, namely; 0/0 type requires the use 
of a large volume of a solyent, W/O/W .type requires 
5 repetition of emulsifying process twice although the 

the volume "bf solvent used is smaller than that in O/O 
•type and the process is complicated, and, although O/W 
type required smaller volume of solvent to be used as 
compared with the foregoing two methods, distribution 

10 of a watefr-solublfc drug: into the aqueous phase is prone 
to occur, thus the amount of a drug to be incorporated 
is eixtremely small. \ 

And in JPA H5 ( 1993) -85902 , there is disclosed a 
method of: preparing a sustained-release agricultural 

15 chemical by liquefying an ef fective component ; and a 
bib-degradable * polymer having an ^aliphatic polyester 
linkage together .with- an organic solvent capable of 
dissolving : this , polymer and by owing the liquid 
material to be retained on a mineral type carrier. In 

20 this method also an organic solvent is employed, and it 
is required *to take measures for securing safety of 
human health or the living environment and preventing 
explosion: 

Further, a method of preparing matrix prepared by 
25 cross-linking gelatine containing a drug with 

glutaraldehyde and its effects are disclosed [J. 
Controlled Release, 31 ( 1994 ) , 255-261 ] . This method 
comprises complicated steps, i.e. preparing gelatin gel 
containing a drug, drying the gel, then immersing the 
30 dried gel in a glutaraldehyde solution to occur cross- 
linking reaction, washing the cross-linked product with 
water, followed by drying to obtain the matrix. 

As described above, conventional techniques 
preparing microcapsules have such disadvantages, i.e. 
35 complicated steps , use' of an organic solvent 

undesirable for human health- and the living environment 
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or 'difficulty in allowing, a ) water-soluble, drug to be 
incorporated in microcapsules simply *and conveniently 
with good efficiency, . -, .:rv ' - s x \ < , ■ 

Circumstances being, such as above > development of 
5 microcapsules , which can be prepared conveniently 

without using an organic solvent and witiv high drug- 
incorporation into the microcapsule, has been desired. 

The object of .this invention is .to : pr;pyide, ( a 
composition, which comprises- a, biologically active 
10 ingredient and, a crosslinked product derived from a 
water-soluble polysaccharide, more specifically, ;a 
microcapsule retaining at least pne species „pf a 
biologically active ingredients in the crpsslinked v 
v ^product derived -from a .water-soluble polysaccharide, ^ 
15 whose ability of intaking the biologically . active . 

ingredient- is : improved;, ,a, ; use. of - the, jcrpss linked , ^ 
. product and- a; method of -preparing same . ^ - : ,i 

■ Disclosu re of Invention- v > ^ . :J c 

\ For solving the above-mentioned problems./ , the ; ./i^ 
20 present inventors have diligently conducted extensive ^ ^: 

study and succeeded in preparing a micrpeapsule - 
retaining at . least .one species of biologicailly active 
substance in a crosslinked product derived from, a * 
water-soluble polysaccharide by subjecting ; water- 
25 soluble: polysaccharide to crosslinkingj with aldehyde, 

using acid chloride as the catalyst for s crpsslinking in 
water, and then by subjecting the, crosslinked product 
to spray-drying. This methods , which does not, require 
the use of an organic solvent, can-be conducted simply, 
30 " conveniently and safely. • . 

And, the, present inventors found that, while the 
present method is the one conducted, in r an aqueous 
system/ water-soluble biologically, active substance can 
be incorporated in, the microcapsule, at unexpectedly 
35 high efficiency, and, beside,, the, release of the 
-biologically -active, substance can be optionally 
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controlled- t r or:,;;; „: 

f Further, the, present inventors found that, by 
using this microcapsule, a-mixed composition, in which 
- .the ; incorporated ingredients exert no undesirable 
5 effects to one another and decomposition of the 
ingredients \ as the ..agricultural chemicals is 
: suppressed^, can be , produced . 

-Based on these findings, the present inventors 
have conducted further^ study to accomplish the present 
10 invention. .v.* 

More specifically, the present invention provides; 
(1) a composition, which comprises a biologicalyl 
active; ingredient, and a,? cross linked product derived 
• from a water-soluble polysaccharide, 
15 (2) a . composition according tp (1J which is a 
microcapsule, 

(3) a composition according to (1) or (2) , wherein the 
crosslinked product derived from a water-soluble 
polysaccharide is water-slightly-soluble or water- 

20 insoluble,, r . . .... 

(4) a composition according to (1), (2) or (3), 
wherein 0 ; the water-soluble polysaccharide is a water- 
soluble natural polysaccharide polymer or a water- 
soluble semi-synthetic polysaccharide polymer, 

25 (5) . a composition according to ( 4 )/ wherein the water- 
soluble natural polysaccharide polymer is starch; 
dextrin; cyclodextrin; mannan or polysaccharide 
produced by seaweed, plant or microorganism., 
(6) a composition according to (5), wherein the starch 

30 is rice starch, sweet potato starch, potato starch, 
tapioca starch, wheat starch or corn starch; the 
cyclodextrin is a -, fS - or y -cyclodex:trin; the mannan 
is konjak mannan; the polysaccharide produced by 
seaweed is funori (a glue plant), agar or sodium 

35 arginate; the polysaccharide is Hibiscus manihot, 
tragacanth gum or arabic gum, 



WO 96A26719 



- 5 - 



PCT/JP96/00508 



(7) a composition according to (4), wherein' the water- 
soluble semi-syhthetid pol^ is a 
water-soluble semi-syhthetic pblymer derived -from 
cellulose or a water-soluble semi-synthetic polymer 

5 derived from starch; J "' !; : < ; - - J — — ! - 7 -- 

(8) a composition according' to (7) whetein the ^water- 
soluble semi-synthetic polymer derived f roiti cellulose 
is viscose/ methyl cellulose, ethyl cellulose, 

k hydroxyethyl cellulose, a salt of carboxymethyl : 
10 cellulose, hydroxypropyl cellulose or : . 

hydroxypropylmethyl cellulose; the- water-soluble semi- 
synthetic polymer derived from starch is^solubillized 
starch, carboxymethyr starch, dialdehyde starch, 
dextrin derivative, cyclbdextrin derivative ; oxidized 
15 starch, etherified starch , esterif ied- s.tarch or: ^ 
amylose, 1 f " ; '-i-'- 

(9) a composition *• according to any ^ bile of (1) to (8), J 
wherein the cross liked product is derivedabyu' * :: ft 
crosslinking a water-soluble polysaccharide* with .+ 

20 glutaraldehyde, formaldehyde, glyoxal , epichlorohydrin 
or . dialdehyde starch, - - ^ >^ - y ^ ^ r: ;;, ^:^ ... 
( 10 ) a composition accbrdinig t : b * (-1 wherein the* 
biologically active ingredient as an insecticidal 
ingredient ^ -"" • *, ; ■ r :x ■. } ~.i . • .-: : 

25 (11) a composition according to (1 ), wherein the 
biologically active ingredient is a herbicidal 
ingredient, j .^ v : ■ 

(12) a composition according to ( 1) , wherein the 
biologically active ingredient is a fertilizer, 

30 (13) a composition according to (10), wherein the 
insecticidal ingredient is -Cartap hydrochloride, 
* (14 ) a composition' according to .( 10) r wherein the 
insecticidal ingredient is !*-.( 2-chloro-5- 
thiazolyimethyl ) -3-methyl-2-nitroguanidine , 

35 (15) : a composition accordirig^to (11);/ wherein .the 
herbicidal ingredient is 1- ( 2-chloroimidazQt 1 ,2- 
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a ]pyridin-3-ylsulf onyl ) -3- ( 4 , 6-dimethoxypyrimidin-2- 
yl)urea, : 
(16) a -composition according to (2), wherein the 
microcapsule contains about 0.1 to 80 weight % of a 
5 biologically -active ingredient- relative to the whole 
weight of the microcapsule, 
• ; (17) a'composition according to (2), wherein the 

microcapsule contains "about 1 to 99.9 weight % of a 
crosslinked product derived from a water-soluble. 
10 polysaccharide relative to the whole weight of the 
microcapsule, 

(18) a microcapsule, which is produced by; 

*ij< dissolving or' suspending a biologically active 
ingredient and a crosslinking agent in an aqueous 
15 solution of a water-soluble polysaccaride to give a 
mixture; v ' •< . • -./■ / o.'. :\, •< -.• ^ . -■ 

ii) - subjecting the mixture to carry: a crosslinking 
reaction under existence of a catalyst for a 
crosslinking reaction to give a reaction mixture; and 
20 iii) spray-drying the reaction mixture,. 

( 19 ) a method for producing a microcapsule, which 
comprises ; - 

i) dissolving or suspending a biologically active 
ingredient and a cross liking agent in an aqueous 

25 solution of a water-soluble polysaccaride to give a 
mixture ; : 

ii) subjecting the mixture to carry a crosslinking 
reaction under existence of a catalyst for a 
crosslinking reaction to give a reaction mixture; and 

30 iii) spray-drying the reaction mixture, 

(20) a agricultural, pharmaceutical or fertilizal 
composition, which comprisies a microcapsule of (2) and 
a suitable carrier, 

(21) a composition according to (20), which contains a 
35 microcapsule of claim 2, at least a biologically active 

ingredient which is incompatible to the biologically 
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c active ingredient-:- in theimicrocapsule. . and; ja> suitable 
carrier, and '. > 

( 22 ) use .of a cross linked:, products derived from, a water- 
soluble -polysaccharide for. prolonged releasing ; 
5 biological active ingredient . from a. composition. ; ■<* - 
More specifically, the present invention provides; 

(23) the xomposition according to. (1.) characterized by 
containing about 1 to 80 r preferably about riO tp 60 
weight % of a .biologically, active ingredient, relative 

10 to the total weight of the composition^ ; j ; 

(24) the composition according to ( 1 ) . characterized by 
containing about 20 to 90<, pref erably -about ;40 i to 90 
weight % of a crosslinked product derived from water- 
soluble polysaccharide; with a ^cross-linking . agent , 

15 relative to the jbotarl wieght of; the composition, ^ 

(25) the composition according to (1)/ wherein the 
molecular weight of the rwatersoluble polysaccharide is^ 
about 1000 to 200>000,: - r 
(•260 the composition according to, :(!)> i where in the 

20 watersoluble polysaccharide, is methyl cellulose, 

( 2.7 )*■ the composition according- to , ( l ; )v .wherein > the 
ingredient is a water-soluble, water-insoluble, or 
hardly- water-soluble: agriculturally active' or 
pharmaceutically active ingredient , : r r v ; 

25 ( 28) the microcapsule according to ( 2 ) , c > containing 
about 0.1 to 80, preferably about 10 to 80, more 
preferably about 10 to 60 weight % ; of , a, biologically 
active ingredient and about 1 to% 90 weight % of a 
water-soluble polysaccharide and about 1 to 90 weight % 

30 of a crosslinking agent, relative to , the total wight of 
the microcapsule,. - , - . ; - . ' 

(29) a method of, preparing the microcapsule according 
to (19) wherein the weight ratio of .-the biologically 
active ingredient to the water-soluble polysaccharide 

35. . is - about .1:100 to about 10 :1 .preferably ..about 1 : 100 to 
a -about : 5:1,; the weight ratio of _the. water-soluble 
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polysaccharide to the crosslinking> agent is about 100:1 
to about t:,10, and-, the weight ratio, of the ■ crosslinking 
agent ,to the. catalyst for crosslinking reaction is 
about 100:1 to about 1:1,0, ... 
5 ( 30 ) the composition according to ( 20 ) further- 
containing an additive employable for an. agricultural 
chemical or medicinal composition, . f 

(31) the composition according to (3,0), wherein the 
additive is a surf actant , carrier , anti-oxidant , 

10 dispersant, fluid material , preservative , synergist, 
emulsifier, suspending agent, spreading agent, 
penetrating . agent y wetting agent, mucilage, stabilizer, 
sticking agent or adsorbent, 

(32) the composition according to (20), which is ; 

15 characterized by -containing about 0.1 to 70 weight % of 
microcapsules relative to the ; total weight of the 
composition/.. - 

(33) the composition according to (20) , which is 
characterized by , containing about 0,1 to 80, preferably 

20 about 0.1 to 70/ more preferably about 10 to 60 weight 
% of at . least ~ one species ,of biologically active 
ingredients which . are incompatible with the 
biologically active ingredients retained in the 
microcapsule relative to the total weight of the 

25 composition, and - , 

(34) the composition according to (14), which is in the 
form of granule, dust or tablet. 

The biologically active ingredient employable for 
the composition of this invention can be selected from 

30 a broad field of, covering not only pharmaceutically 

active substances - and agriculturally active substances 
but also fertilizers. These biologically active 
substances may be water-soluble, water-insoluble or 
hardly water-soluble ones. The biologically active 

35 substances employable for the composition of this 

invention are exemplified in the following, but they 
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are not -limited' to fchemv""" 0 ^ • ^ - ■ • p * ' r 

S or 0 after the najt\e^t>f > therse dfiigs- means 
respectively solid substances or -oily ones at room 
temperatures (about 1 to 30°C) . 
5 (1) Agriculturally active substance - - ^ ' 
(carbamate -type insecticides]: ' r.s v > ^ - - 

PHL, propoxur:S? MIPC, isbprocarb: S ; "BPMC, • - /v^.-. 
f enobuearb : S ; MPMC , xyl'ylctfrb": S ; MTMC r , metolcarb : S ; XMC 
(S) / ethibfencarb:S; NAC carbarylrS, pirimicarbrS; 

10 beridiocarbiS; carbofuran:S; furathiocarbiO; : ■ 

carbosiilf anrO; aminosulf ulan; -methomil : S ; cartaprS ; 
fenoxycarbrS; alanyoarb:S; chloethocarb:S? - 
benf uracarb:0; and f enothiocarb:S . : ^ : i , : 
[Organic phosphor r type y irisec tic ides ] :> ^ ^ 

15 MPP, fenthionrO; MEP v : - f enitro thion : O ; • propaphos : O ; 4 
cyahopho s : O ; prothiophos : O; sulpro f os : O ; profenoios :0; j& 
EPN (O); cyanofenphoszS; acephaterS; oxydeprof os :0; 
disulf btbn:0; thiometon:0> phenthoate:S; malathion:0; m,. 
dimethoate:S; vamidothion:S; mecarbamrO; DEP, ;>. 

20 trichloirphoniS; naled : O ; dichlorvos : O ; c: •• • ; r : # 
chlorof envinphos :0; GVMP , t e t r ach 1 orvinphos.: S ; -:*? ^ 
monocrotophos : S ; phos a lone- : S ; dialif os : S; v : - i 

chlorpyf if bsmethyl : S ; chlbrpyrif os : S ; ; I --: > i v> 
pirimiphosmethyl :0; diazinonrO; etrimf os :0; > 

25 pyridaphenthionrS; quinalphos : S ; isoxathion : S ; v DMTP . 
methidathion:S? salithiori:S ; pyraclophos :0; 
chlorthiophos :0; fortress :0; isof enphos:0; butathiofos; 
' and EDDP (O) . ' - ^ ^ A; ; v^'i , ■ 

[Pyrethroid* type insecticides] : rr..,: . .„ 

30 cyf luthrin:0; permethrintO; cypermethrin:S ; 

deltamethrin:S ; cyhalothrin : O; f enpropathrin : S ; 
f lucythrinate:0; f ulbalinate : O; ethbf enprox : S ; 
silanophane; fenpropathrin:S; tralomethrin: S ; 
' cycloprothrxnYO; ^crinathrin : S ; { and resmethrin : S - 

35 [Urea type insecticides ] : ^ .* 1 v -« .-.y * . ; ■ ; 

^ d i f S I? : be hz'u rb riYs ; :> chlorf luaziiron S ; nomo/lto:S; r _ 
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hexa£lumuron: r S; f-luf noxuron : S ; diaf enthiuron : S ; 
f lucycloxuron: ; S ; and; hexythiazox:S . 
[Other insecticides]: : _ - 

thiocyclam: S ; buprof ezin : S ; bensultap:S; * 
5 imidac loprid:S hydroprene :S ; f enazaquin : O ; , 
clof entezine:S; levamisol : S ; : dienochlor :S ; 
cyromazine:S; f enpyroximate :S; pyridaben:S; 
: pyriproxyf en:S; sulf luramid : S ; thiodicarb : S ; 
nitenpyram:S; 1- ( 2-chloro-5-thiazolylmethyl ) -3-methyl- 
10 2-nitroguanidine; endosulf an : S ; f luf enoxurpniS; 
dif lubenzuron:S; and chlorf luazuron: S . 
[Carbamate type fungicides ] : 

z ineb : S ; maneb : S ; benomyl : S ; thiophanate^methyl : S ; 

cypendazole:S; carbendazin:S; prothiocarb:S ; and 
15 diethof encarbrS . / 

[Antibiotic , type fungicides ]: 
. validamycin: A:S ; kasugamycin:S; ayennectin:S; 

milbemycinrS; and mildiomycin:S . 

[Anilide type fungicides]: 
2 0 mepronil : S; f lutolanil :;S ; pencycuron:S ; carboximS; 

oxycarboxinrS; pyracarbolid:0; mebenil:S; furcarbanil; 

eye la f uramid:S ; benodanil :S; granovax; raetalaxyl :S ; 

ofurace:S; benalaxyl:S; oxadixyl:S; cyprof uram: S ; 

clozylacon; metsulf ovax; and teclof talam: S . . 
25 [Organic phosphor type fungicides]: 

edif enphos :0; IBP (0)„; pyrazophos : S ; aliette; and 

tolclophos-methyl : S . 

[Azole type fungicides]: 

f enarimol : S ; f lurprimidol : S ; f luotrimazole : S ; 
30 triadimef on:S; triadimenole : S ; dichlobutrazol : S ; 

paclobutazol : S ; diniconazole : S ; . uniconazole : S ; 

trif lumizole: S ; propiconazole :0; f lutriaf ol :S ; . 

f lusilazole:S; penconazole : S ; prochloraz :0; 

triapenthenol:S; triarimol:S; f enarimol : S ; 
35 bitertanol : S ; imazalil :0; etaconazol :S; 

paclobutrazol:S; . phenapronil; viniconazole; - - 
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dif eriocoriazble : S ; bromucohazble : S ; ^myc lobu tanil : S ; 
hexaconazole:S; e y pr b c 6 h a z o 1 e : S ; f ufrcdnazolie-crs :S; 
fenethanil; and tebuconazole ; I — ' -r. \: ;^ 

[ Dicarboxyimide type fungicides] : "■ ^ . 
5 dichlozoline:S; - iprodibhe:Sf vinclozoline :S ; 

procymidone : S ; myclozolin; and - f luoroimide : S . 
[Other fungicides] * >• * V 1 • ' : ll " LS > 

fthalide:S; (trade name) morigaard : S ; isoprothiblane : S ? 
tricyclazole:S; probenazole : S ; f erimzone : S ; ^ * 

10 f luaizinam: S; butiobate :0; pyroquilon:S; r »' J r ; ^ 1 
chlobenchiazone; TPN, chlorothalonil :S ; captarirS; 
captafol:S; folpet:S; thiabendazole's; f uberidazole : S ; 
tridemorphiO; f enpropimorphrO; trif orinesS p ^ n 
ethirimol : S ; dimethirimol : S ; hymexazol : S ; " ethazol :0 ; 

15 f enpropidin:0; pyrifenox:0; dimethombrphrS ; c - : 

f enpiclonil : S ; zarianiid; ^ri&damide : S ? f lusul f airiide : S ; ^ 
bef ran:S; dimef luazble;> oxolinic ac id : S ; prdxychlor ; / 
dichlomezin : S ; and anilaziheVS ^ m*,* * ?< v^i ; \r. 

[ Pheromone ] : ■ ■ . r ': ; , ;v v: * ! ; ^ - ■ - iv . ; 

20 okimeranolure :S ; cherryt lure : O ; and i daimolurerO r r '§ 

[Insecticides and f ungicides mother than those mentioned^ 
above]':- - **■ • ^ s - - <• -'"L~'K,'*"*t a t^ts - .■.■.>>;;> 

f ipronil :S; novaluron; flu f enprox ; f enpyr ad or - 
tebuf enpyrad : S ; niethoxadiazone ; benf luthrin ; v 

2 5 pyr iproxy f en : S ; diaf enthiurbn : S ; dichlorf luanid :S ; 

f talaxyl ; f lapenazole ; pipanipirini; thicyof en; : ( trade 
name) opus :S; ipconazole : S ; dimetconazole ; , myxothiazol ; 
thioimiconazole; and quinconazole v 
[Herbicides]: ? vr- . *; . . . 

30 imazosulf uron:S; N- ( 2-ethylsul:f onylimidazo[ 1 , 2- 
a ]pyridin-3-ylsulf onyl ) -N ' - ( 4 , 6-dimethoxy-2- 
pyr imidiny 1 ) urea : S ; dimethametryn : S ;: : dymron : S_; 
atrazine : S ; cyanazine : S ; ametryne :S;1 alachlor :S; 
butachlor:0;- metolalchlor :0; IPC ; (S ),; \CIPC (S) ; : 

35 thiobencarb : 0 ; * butylate : 0 ; .EPTG . { O ) ;-. .dicamba : S.;. 

monurbn : S ; : diuron: S ; , f luometuron : S:;: c.hlproxuron,: S ; 
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benzthiazuroniiS; karbiitsiiate: S 1 ; metoxurin:S; 

methab'erizthlazuron: S ; chlorotoluronrS; isoproturon: S ; 

trif luralin:S; pendimethalin: S ; 2 , 4-D (S); MCPA (S); 

MCPP (S); molinatetO; epronaz:S; sethoxydim:0, 
5 alloxydim:S ; ; tralkoxydim:S; fluazif op-butyl : 0; 

quizalof bp-ethyl :S; f enxaprop-ethyl : S ; haloxyfop 

ethoxyethyl : S ; f luazif op-P-butyl :0; framprof-M- 

isopropyl ; tridiphane : S ; methazole : S ; oxadiazon : S ; 

bentazone : S ; pyrazolate : S ; chlormethoxynil : S ; 
10 chlornitrofen:S; dichlof op-methyl ; oxyfluoirf en: S; 

lactofentO; achronifen:S; propanil:S; metribuzin:S; 

acyf luorf en:S; fomesafen:S; bensulfuron methyl:S; 

chlosulf uron:S ; chlorimurori methyl :S; primisulf uron- 

methyl:S; triasulfuronrS ; imazaquin:S ; 
15 imazamethabenz:S; imazethapyr :S ; tribenuron methyl :S; 

benzoylpropethyl :S; dif enzoquat : S ; ioxynil : S ; 

bifenox:S; clopyralidrS; mecbprop:S; metsulfuron- 

methyl:S; f luroxypyr :S ; isoxaben:S; thiameturori- 

methyl:S; fluoroglycof en-ethyl :S; bromoxynil : S ; 
20 pendimethaHhrS ; prbmetryn:S; pyrazosulf uron-ethyl :S; 

piperophos :0; esprocarb:0; pyributicarb:0; dithipyr : S ; 

HW-52 ( 2 ' , 3 ' -dichloro-4-ethoxymethoxybenzanilide : S ) ; 

benzof enap:S ; benoxazol:0; bromobutide : S ; chlomeprop; 

chlorthiamid:S; dalapon:0; dimepiperate : S ; 
25 f luothiuron:S; chlornitrof en:S ; MCPB (S); MCPCA; 

me f enacet : S ; methoxypenone : S ; naproanil ide : S ; 

nitrof en : S ; phenopylate : 0 ; pyrazoxyf en : S ; simetryn : S ; 

swep:S; and ciriosulf uron. 

Among the active components as mentioned above, 
30 those which are in solid state at room temperatures can 

be treated/ after dissolving in, for example, a solvent 

of a high boiling point, in a similar manner to that 

for oily components . 

(2) Pharmaceutically active substance 
35 [Antibiotics] tetracycline hydrochloride > ampicillin 
and piperacillin. : " -* .'*v.;;.. 
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[Antipyretics . analgesics,, an^iphlpgistics ] ^ 5 r r 
sodium salicylate, sulpyrijie, indoroethacin sodium and 
morphine hydrochloride . : ' .. i ^: ,j * ^ - . ■ * - 
[Antitussives . expectorants ] ; ■ , , . r . 

5 ephedrine, hydrochloride,; noscapine hydrpchlpride, 
codeine?. phosphate, dihydrocodeine phosphate and , 
isoproterenol hydrochloride^ j ■ j .iv. v 

.[Sedatiy.es ] : , , -v* ■ ; : r \ ; 

chlorpromazine and atropine : sulfate*- .v ■ •. f <■ r * 
10 [Anti-ulcer. agents] : ; „ ! \ ; . .-\-v>i ] 

metachlobromide and histidine ^hydrochloride !. 
[ Antiarrhythmic agents] - - - r - ; \ . r - ; - , - f 
propranolol hydrochloride and alprenplql ; hydrochloride . 
[Antihypertensive, „ diuretic agents ] t _ < v s . 



15 : hexamethonium bromide and chr^nizin^ $ ^ 

[ Anticoagulants ] : \ * ~ j?<o-> v 5 \ \ r ; : \ r * ;• v\ t:> ^ a. "*k 

heparin sodium, ; * sodium citrate,. fl c .>: ^ . ;M 

(3) ; Fertilizers ■ / • ? ; ' f .r ; „, ; ;^ : ;'"*- : v ■ ,m 
[ Nitrogenous fertilizers] ~ ^ \ ; ^ ; : 'Y s ; , - 

2 0 ammonium sulfate, ammonium, nitrate , ? ; a^onium phpsphat^, ^ „ 

* ---calcium nitrate, urea-. . \ i /f-i/v v ro • k\f^h, s *; # - ■ 

■ [Phosphatic fertilizer]; i- ..'cic M;:/ V " '! , ■ l: ; .^-^'i ;t ' *, e¥ 

ammonium phosphatey airanoniiun : ^ 



powder. - * .- ., < ; •;' ..c * :: - ^ * ; r. 

25 [Potassic fertilizer] ; ; - : l:::,;.-.;^- * r\ 

potassium- chloride, potassium sulfate. : ^ 

In the composition of this invention, one .or more 

species of the above-mentioned active substances can be 

employed. ■ > ^ . • 

30 As water-soluble polysaccharides employable in the 

present invention, those haying a molecular weight of 
, about 1000 ; to 200,000 are preferable , . those having a 

molecular weight of about 2000 to 100,000 are more 

preferable. -The water-soluble ; polysaccharides are, 
35 : < exemplified by. polysaccharides ,of water-soluble natural 

polymer or water-soluble semi-synthetic pplymer, 
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: The term . "water.rspluble " means that about 0.01 g 
or mor , preferably about. 0.1 g or more of the 
polysaccharide can be dissolved in 100 ml of water at 
2 5°C, . . , ,. . , , . 

5 • Examples of the water-soluble natural polymer 

include, starch, , dextrin, cyclodextrin, mannan, 
polysaccharide prpduped by seaweed, plant and 
microorganism. . 

-More specifically, starch is exemplified by rice 

10 starch, sweet-potato starch, potato starch, tapioca 

starch, wheat starch and corn starch. As cyclodextrin 
is examplified by a.-., .0- or y-cyclodextrin. As mannan, 
.mention is made of, for example, konjak mannan. As 
polysaccharides produced by seaweed, mention is made 

15 of, for example, funofi (a glue plant ), agar and sodium 
alginate.. As pplysccharides produced by, plant, mention 
is made of, fpr example, Hibiscus manihot, tragacanth 
gum and ; acacia. 

As , water-soluble semi-synthetic polymer, mention 

20 is made pf, for example, cellulose type water-soluble 
semi-synthetic polymer and starch type water-soluble 
semi-synthetic polymer . .As the cellulose-type ones, 
mention is made of, for example, 
viscose, .methyl cellulose, ethyl cellulose, 

25 hydroxyethyl cellulose, a carboxymethyl cellulose salt, 
hydroxypropyl cellulose or hydroxypropylmethyl 
cellulose, and the starch-type water-soluble semi- 
synthetic polymer is soluble starch, carboxymethyl 
starch, dialdehyde starch, dextrin derivative, 

30 cyclodextrin derivative, oxidized starch, etherified 
starch, esterified starch or amylose. . Among them, 
cellulose type ones are preferable, specifically methyl 
cellulose, for example, is preferable. 

Methyl cellulose means, generally, methyl ether of 

35 cellulose. In the glucose residue of cellulose, there 
are one primary alcohol group and. s two secondary alcohol 
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groups, and they are substiSBii'ted in the foirn'of methyl 

ether. In this case, whil^it is said that -primary 

alcohol is easier to be suBstitutfed, methoxyl ; groups 

are distributed variously. Methyl cellulose to be 

5 employed in the present invention may be any ones only 

when they are wateir-soiubley and then can^be used in 

admixture with any of the abovie-mentioned water-soluble 

polysaccharides. In general, the output 6f : — [ 

, r . , ..... ^ 

polysaccharides of natural water-soluble polymer 

10 changes largely depending on climate, i thus stable 
supply of them being relatively difficult: On the 
other hand, as the supply of polysaccharides of water- 
soluble semi-synthetic polymer is stable, use of them 
is more preferable; * *• '-■* - v ' " 

15 As the cross linking agerit to be -employed for the v 

composition of "this : iriveritidri, ' any brie- can be 1 used df 
only it is capable of crossiirikihg water-sdluble 
polysaccharides, which is exemplified by an aldehyde 
compound . More specif ically, glutaraldehyde, 

20 formaldehyde, glyoxal, epichldrohydrin arid dialdehyde 
starch, for example, are preferafile. i ^ : 

The cro^slinked product derived -from a water- |- 
soluble polysaccharide, which is u^ed c for this ^ ? 
composition of this invention/ can be dBtairied by 

25 subjecting the water-soluble? polysaccharide and the 
crosslinking agent to crosslinkage by a ger s^ known 
method using a catalyst for the crosslinking reaction. 
For example, a water-soluble polysaccharide is mixed 
with ah" aqueous solution of a crosslinking agent (an 

30 aldehyde compound e.g. formaldehyde, glyoxal or 
glutaraldehyde ) . To the mixture is added, while 
stirring, a catalyst for the crosslinking reaction 
(e.g. acid chloride such as benzoyl chloride, propionyl 
chloride, acetyl chloride) to allow the crosslinking 
35 reaction to proceed; thereby the object crosslinked 

1 7 " mitef ial is produced:' The reaction time ranges usually 
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1 f rbm" about r 3 0 : minutes.cto; about 3 hours , pr ferably from 
about 30 'minutes to about one hour; The reaction 
: temperature ranges usually from room -temperature to 
60°C, preferably from about 10 to 60°C more ; preferably 
5 usually from. about 20 to 40 °C. 

Preferable examples of a, catalyst for the 
crosslinking reaction include, alkanoyl chloride such as 
benzoyl chloride, propionyl chloride. 

The ratio of a water-soluble polysaccharide and a 
10 crosslinking agent in the crosslinking reaction ranges 
usually from about 100:1 to about 1:10, preferably from 
about 10:1 to about, 1:5 by weight. 

The ratio of a. crosslinking. agent and a catalyst 
- : for the crosslinking reaction ranges usually from about 
15 100 : 1 to about 1 : 10, preferably from about 5: 1 to about 
1: 5 by weight . ■•■ ■ r r 

The content of drugs in the composition of this 
invention ' ranges usually from about 0.1 to 80 weight %, 
preferably from about 1 to 80 weight %, more preferably 
20 usually from about 10 to 60 weight %, relative to the 
total weight 1 of they composition. 

The content of the crosslinked product derived 
from a water-soluble polysaccharide in the composition 
of this- invention ranges usually from about 1 to 99.9 
25 weight %, preferably from about 20 to 95 weight %, more 
preferably usually about 40 to 90 weight %. 

The crosslinked product derived from water-soluble 
polysaccharide, which is obtained by the above- 
mentioned crosslinking reaction, can be used as it is 
30 or as granules prepared by drying and crushing the 
material . 

By employing a crosslinked product derived from a 
water-soluble polysaccharide in the composition of this 
invention, biologically active ingredient can be 
35 retained stably and the release of the ingredient can 
be controlled. Therefore, the composition of this 
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invention is useful as a prolonged release ^composition 
having the ingredient "incorporated- stably : ; Further, 
since the cross linked rproduct ..derived from,- of; a .water- 
soluble, polysaccharide is biodegraded ■ in —natural 
5 environment or in living bodies i it . can be. tised .as a 
safe additive , to agricultural ^pharmaceutical or 
* fertilizal compositions i. \- ^ . : ■ a ^ 

It is further possible ;tO; incorporate- such , 
additives- as conventionally employable, forv 
10 agricultural, pharmaceutical or fertilizal compositions 

■ into "the composition of this invention. .; i ^ i 

In the case where the composition of • this y. * 
invention is an agricultural , chemical: composition, as 
additives, ruse is made of , for -example a surfactant, 

15 carrier (e.g.? diluent, filler) , anti-oxidant (e.g. 

dibutyl hydroxy toluene, 4 , 4-thiobiSr6Ttert-butyl-3- 
methylphenol ) , dispersant ( e,g; ethylene ..glycol , r 
glycerine) , fluidizing aid (e.g. white carbon) , 7 ; K 
preservative (e.g. sorbic acid potassium ^sprbate, v; 

2 0 methyl p-hydroxybenzoate , o ethyl p-hydj^pxybenzpate , j. 
propyl p-hydroxybenzoate; j butyl * p-hydrpxybenzoate , 
benzoic acid and salicylic acid;) ,.;*synergist> ^ 
emulsifier,< suspending agent ,- : spreading -agent, : \ ^ 
penetrating agent, wetting agent, • mucilage,; stabilizer, 

2 5 sticking agent or adsorbent. ; : : t** . > ^ 
As the surfactant, use is made pf cationic, 
anionic or nonionic one, singly or in admixture of two 
more of them. Among them, a; nonionic surfactant is 
. . preferable. Practically surfactants such, as 

TM 

30 polyoxyethylene alkylaryl .ethers* (e.g. Noigen , E.A 
142™; manufactured by Dai-Ichi kogyo SeiyakuCo., 
Ltd., Nonal™; manufactured by Toho Chemical Industry 

■ £6'. Ltd. J , alkyl sulfates [e.g. Emal .10 > Emal. 4 0 ; 
manufactured by Kao Col, Ltd /] V aikylsulf onates [e.g. 

35 Neogeri™/ Neogen T™; Dai-Ichi Kogyo Seiyaku Co . Ltd . , 
" Weoperex m r manuf actured by Kao Co . ; Ltd v ] 
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polyethyl ne glycol : eth'e'rs [ e . g . Nbhipol 85™, Nohipol 
100™, ! Noriipol 160™:MnanufWtured by Sanyo Ch mical 
Industries, Ltd.] arid polyhydric alcohol esters [e.g. 
Tween 20 , Tween 80 ; manufactured by Kao Co. Ltd.] 
5 are used as occasion may demand. 

As the carrier, use is made of, for example, a 
diluent or filler bf a solid carrier. Ak the solid 
carrier, use is made of, for example, vegetable powder 
(e.g. soybean powder, tabacco powder, wheat powder and 

10 wood powder) / mineral powder (e.g. clay such as kaolin, 
bentonite and acid clay, talc such as talc powder and 
pagodite, arid silica such as diatomaceous earth and 
mica powder ), alumina," sulfur powder, activated 
charcoal and calcium carbonate, which can be used 

15 singly or in admixture of two or more of them in a 
suitable ratio 1 . . v, 

The amount of these additives to be employed 
ranges usually from about 0.01 to 99.9 weight %, 
preferably from about 30 to 99.9 weight %, more 

20 preferably from 40 to 99.5 weight %. Practically, in 
the case of using a surfactant, the amount ranges 
usually from about 0.2 to 20 weight %, preferably from 
about 0.2 to 10 weight %. In the case of a carrier, 
the amount ranges usually from about 1 to 99.9 weight 

25 %, preferably from about 20 to 99.5 weight %. In the 
case of an antioxidant, the amount ranges usually from 
about 0.02 to 0.2 weight %, preferably from about 0.02 
to 0.1 weight %. In the case of a fluidizing aid, the 
amount ranges usually from about 0.1 to 5 weight %, 

30 preferably from about 0.1 to 3 weight %. In the case 
of a preservative, the amount ranges usually from 0.05 
to 0 . 3 weight %, preferably from about 0.05 to 0.2 
weight % . 

In the case where the composition of this 
35 invention is an agricultural composition, the above- 
mentioned components can be formed into various 
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preparations; such as micracap^ule , , dust , :f tablet ,qr 
granule in accordance ..with a r ger ! §e knowa method ; 
generally employed for preparation pf , agricultural 
chemical compositions or an analogous method thereto - 
5 The agricultural composition of ^ this invention can 

be used >y conventional methods, while varying with, 
e.g. kinds of the active components or . the noxious 
insects, including, for example, processing with a box 
of raising seedlings, sprinkling over stalks and leaves 

10 of plants, sprinkling over insects, scattering in water 
of paddy field or mixing with the soil . 

While the amount of the agricultural composition 
of this invention to be used varies broadly with the 
time, place and method, it is generally selected, so as 

15 the amount of the agriculturally active ingredient to ; 
fall into ranges, from about 1 to 500 g, preferably *. 
from about 5 to 200 g, per 10 are. ^ . r r 

In the case where the composition of this 
invention is a fertilizal composition,^ the. same 

20 additives mentioned in the, agricultural composition cajv 

be employed. . , , > ; .*.t 

The fertilizal composition of this invention can . ». 
be used by conventional method, while varying with, 
e.g. kinds of the fertilizers or the plants. 

25 While the amount of the fertiiizal^ composition of 

this invention to be used varies broadly with the time, 
place and method, it is generally selected so as the 
amount of the fertilizer to fall into the range from 1 
to lOOOg, preferably from 10 to 700g, per 10 are. 

30 In the case where the composition of this 

invention is a pharmaceutical composition, it can be 
prepared by a conventional means to be employed for the 
preparation of conventional medicinal compositions. 
The pharmaceutical composition can be used oraliy as, 

35 depending on necessity, sugar-coated tablet, capsule, 
elixir or microcapsule, or non-orally in the for ™ of 
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. injection of la. 1 sterile, solution or suspension in water 
or any .other pharmaceutically acceptable solvent. 

•For example, the pharmaceutical composition can be 
- prepared, by mixing active components, in the unit 
5 dosage form required for preparing pharmaceuticals 
- generally admitted, with, e.g. a physiologically 
acceptable carrier , flavoring agent, vehicle, t 
preservative, stabilizer -and binder. The amount of 
active,- components , in .the composition should be within 
10 the range then desired. As the additives to be mixed 
in, e.g; tablets or capsules, use is made of, for 
example,- a binder such as gelatin, corn starch, 
tragacanth: or acacia,, an excipient such as crystalline 
cellulose, a swelling agent such as corn starch, 
15 gelatin or alginic acid, a lubricant such as magnesium 
. stearate> a sweetener ; such; as sucrose, maltose or 
saccharine,.; and a flavouring agent such as peppermint, 
. acamono oil or cherry . In the case where the . 

preparation unit form is capsule, the composition may 
20 contain, besides the above-mentioned type materials, a 
, liquid carrier. The sterile composition .for injection 
can be prescribed by conventional formulation, for 
example, by making, a. mixture. o£ an active substance in 
a vehicle„such ; as water for injection and a natural 
25 vegetable oil such as seasame oil or coconut oil into a 
solution or suspension. 

As the injectable aqueous solution, mention is 
made of an isotonic solution (e.g. D-sorbitol, D- 
mannitol and sodium chloride) containing an adjuvant 
30 such as a physiological aqueous saline solution or 
glucose, and: a suitable solubilizer such as alcohol 
(e.g. ethanol), polyalcohol (e.g. propylene glycol and 
polyethylene. glycol ) , a nonionic surfactant (e.g. 
polysorbate 80 . and HCO-50 ) can be used combinedly. 
35 As the oily liquid, mention is made of, for. example, ; 
seasame oil or soybean oil, : and,, as the solubilizer, 
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use is made- of for exampleV benzyl behzdate and benzyl 
alcohol cbmbinedly . : Befe ides > " a ; buf f e'r ifig agent ( e . g . a 
phosphate buffer solution' '6r a sodium acetate buffering 
solution) , a soothirtg -agent (e.g.* behzalkonium chloride 
5 or procaine hydrochloride) > a stabilizer (e.g; human 
seriim- albumin or polyethylene glycol}, a preservative 
(e.g. benzyl alcohol or phenol )v ah antioxidant or the 
like may be incorporated- 'Thus -prepared in jectable 
solution is usually filled-in an adequate ampoule . 

10 The* pharmaceutical composition of > this invention . 

thus obtained is low in toxicity and bah be - • 
administered safely to, for eixample, warm-blooded 
mammals (e^g. rat, mouse/ chicken'/ rabbit;- sheep, 
swine,- cow, cat, dog, monkey f sacred baboon, chimpanzee 

15 ■■■ and' man)'.-- - - : - ** - " ■■ ~ ' '.. ■'. : "v 

While the amount of-the pharmaceutical: composition 
- of this invention varies with ^subjects, -to- :ber.;'.:; ^ 
administered, symptoms or the like, ' it ranges ; in the ,; 
case of oral administration, usually from, about. 0. 1 to* 

20 100 mg in terms of the -drug component: per^day. per adultt 
(about 60 kg body weight )> preferably :t from about 1.0 tip 
50 mg, more preferably from about ?ui;*,0 nsto/20 mg: . In thie.f 
case of non-oral administration,- while the dosage 
varies with sub jects to be administered p organs to be 

25 - subjected, "symptoms, administration methods or the 

like, it is convenient that> -in thevcase of. injection 
for example, about O.Ol to 30 mg/ preferably about 0.1 
to 20 mg, more preferably about O.l^to lO.mg is usually 
administered to an adult ( 6 0 kg ) per- day intravenously . 

30 In the case of other animals, the amount calculated in 
terms of that for 6 0 kg -of body weight can be m 
administered. 

The composition of this invention can be used, by 
preparing into microcapsules among the above-mentioned 

35 formulations, as prolonged:, release microcapsule 

■ improved in incorporation efficiency of biologically 
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active ingredients .i* :Tu: -;v 

In. other. words, the-present invention provides a 
microcapsule retaining at least one species of 
biologically active ingredients in a cross linked 
5 t product derived from a water-soluble polysaccharide. 
. z- As the, biologically active , ingredients , water- 
soluble polysaccharides, cross linking agents and 
. catalysts; for the crosslinking reaction, use is made of 
such ones as described above, and the amounts of them 
10 to be employed- can be selected in such manners as 
described above. 

; , The microcapsule of this invention can be produced 
by dissolving or suspending a biologically active 
substance and a crosslinking agent in an aqueous 
15 solution of a water-soluble polysaccharide, adding 
thereto a catalyst for the crosslinking reaction to 
allow the reaction to proceed, then by subjecting the 
reaction product to, spray-drying. 

Practical preparation of the microcapsule 
20 comprises -the following steps. 

(1) Preparation^ of the aqueous solution of suspension 
containing * a water-soluble polysaccharide and a 
biologically active ingredient: 

A biologically active substance is added to an 
25 aqueous solution of a water-soluble polysaccharide, and 
the mixture ,is stirred to prepare the aqueous solution 
or suspension. As the stirrer, use is made of, for 
example, a homomixer, a three one motor, DYNO-MILL 

(Willy A. Bachofen AG Mashinenf abric , Germany) and a 
ni 

30 Microf luidizer . 

When the biologically active substance is water- 
soluble one, the substance itself is dissolved in an 
aqueous solution of a water-soluble polysaccharide to 
make an aqueous solution. When the biologically active 

35 substnace is water-insoluble or hardly soluble in 

water, the substance itself is suspended,, or:, after 
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crushing into powder of about Ovl to '20 ^', preferably 
about r 0 . 2 to 10 in average' particle siZeV- then by 
dispersing homogeneously in the' aqueous solution of an 
aqueous solution of a polysaccharide to make a " 
5 suspension. Or, " the particle size of the biologically 
active substance is relatively l&fge, the" substance 
itself is suspended in an aqueous sbluition -of- d 
polysaccharide, -then the suspension may be subjected to 
wet grinding. i: r; - : : * - : 

10 In this- case, the volume of ^ water is adequately > 

selected depending on the kinds of water-soluble; 1 
polysaccharides or biologically active substances. 
Usually, the concentration of a water-soluble 
polysaccharide is within the range of about 0 : 1% to 60% 
15 (W/W), preferably 0.5 to 30%. — ■ : - " - 

( 2 ) Cross linking rfeac^ion:* ^ •* < T — ; -'• * - . * ? ■ : ^ 
With the solution prepared in pi) above^is imixed 4 
the aqueous solution of a cross linking aigent (e.g . an ^ 
aldehyde compound such as formaldehyde; glyoxal and 
20 glutaraldehyde) . To the mixture is addedy : while ^ 
stirring, a catalyst ; f or the crosslinkirig ^reaction to ^ 
allow the reaction to proceeds The 'reaction time 
ranges usually from about' 30 minutes to: 3- hours,- 
preferably from about 30 mihiites to one hour. The 
25 reaction temperature ranges usually from room ; 7. 

temperature to 60°C, preferably from about ,10 to 60°C, 
more preferably usually from about 20 to <40°C. 

And, by changing the amounts or ratios of the 
water-soluble polysaccharide and. the cross linking 
30 agent, the network structure of the microcapsule can be 
controlled, and,. as the result, release of the drug can 
be controlled. Therefore,, in order to attain desired 
effect of sustained-release, the amounts or ratios of a 
water-soluble polysaccharide or a crosslinking .agent 
35 can be ^appropriately selected.- For example, increase. 

*d£ the ratio; ; of a: crosslinking. agents serves to improve 
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the- prolonged release^e-frf ect . Practically, taking the 
microcapsule of cartapj- hydrochloride as an example, in 
cases where the ratios of a water-soluble 
polysaccharide and a cross-linking agent are set as 
5 10:2 (W:W), 10:3 ( W: W ) and 10 : 4 ( W : W ) , respectively, .. 
the release o,f cartap hydrochloride after pne month is 
59.9%, . 45-3% and 35 . 6%, respectively . 
,(3) Drying of the reaction mixture: 

The reaction mixture , prepared by (2) above is 
10 dried, by spray-drying usually at temperatures ranging 
; <:from about 50 to 150°C. While the number of rotations 
-■ :• . of atomizer in a spray-dryer varies with the kinds of 
machines . In the case of employing, for. example, the 
spray-dryer-L-8 type (manufactured by Oogawara Kakoki), 
15 drying at the conditions of about 30,000 rpm and 15 

' ml/min. flux gives usually^microcapsules of about 5 to 
100 |im . - - • • ■ ; ■ ■ ••••• • : . 

Further; pther than the above-mentioned 
components > any desirable additives can be incorporated 
20 into the microcapsules of this invention. For example, 
in order to suppress, the biodegradat.ion of saccharides, 
a preservative (e.g. sorbic acid, 4-chloro-3 , 5-rxylenol , 
butyl . para-hydroxybenzoate and salicylic acid) is 
employed;* ^ - 
25 These mother additives can be incorporated in such 

concentrations as not disturbing the activity of 
biologically active ingredient and the prolonged 
release effect. These additives can be incorporated 
into microcapsules by adding to the aqueous solution or 
30 suspension containing a water-soluble polysaccharide 
and biologically active ingredient in the above step 
(1) . 

By preparation process described above, although 
it is the process of preparing microcapsule in the 
35 aqueous syst m not using an organic solvent, a large 
amount of biologically, active, ingredient can be 
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. incorporat d into the microcapsule. The microcapsule 
of this invention prepared by^ the- above-mentioned 
process has about 5 to 500 *im,* preferably about 5 to 
300 pm, especially preferably about :~50 to 200 pm of the 
5 diameter in its dry particle. ■■ - ^ * 

While the i content of each component of the "i 
microcapsule of this invention can be ^selected, 
similarly to that of the above-mentioned; composition, 
it is more preferably as follows; ^ 
10 The amount of biologically active ingredient to be 

employed in the microcapsule of this invention ranges 
usually from about 0 . 1 to 80 weight %, preferably from 
about 1 to 80 weight %; more preferably from about 10 
to 60 weight % relative to the total . weight of the 
15 microcapsule. - - " ; ' \ '■■ 

■ The content ^ of -the cross linked^ product derived, ; ^ 
from an water-soluble polysaccharide in the;.; * 
microcapsule of this invention ranges usually from ^ 
about 1 to 99.9 weight %, preferably from about 20 to 
20 99.9 weight %, more preferably from about ^40 to 90 

weight % relative to the tbtal^weight of the :^ 
microcapsule. '.. t-;: ■: . ^ - r ■ . : - v ~ j^. 

The content of a water-solubles polysaccharide of ^ 
the microcapsule of this invention ranges usually from 
25 about 1 to 90 weight %, preferably from about 20 to 90 
weight %. - ; . >■ 

The content of the crosslinked product in the 
microcapsule of this invention ranges usually from 
about 1 to 90 weight %, preferably from about 20 to 90 

30 weight % . ' ■ - 

In the microcapsule of this invention, a large 
amount of biologically active ingredient is 
incorporated, and since the microscapsule has an 
excellent sustained-release property, effects of the 

35 " ' biologically active; ingredient can be efficiently 

displayed continuously. .; Further, iS.ince safe and. less 
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. toxic . components are -.u employed in the microcapsule of 
this invention, in the case where the biologically 
active ingredient contained are, for example, 
agriculturally active ^ingredient , the microcapsule can 
5 be used as a safe and less -toxic prolonged release 

agricultural composition, and, in the case where the 
biologically active ingredient contained are medicines , 
the microcapsule can be used as a safe and less toxic 
prolonged release pharmaceutical composition, further 

10 in the case . where the biologically active ingredient is 
a fertilizer, the microcapsule can be used as a safe 
and effective prolonged release fertilizal composition. 

The method: of using the microcapsule of this 
invention . varies with, among others, the. kinds of 

15 biologically active ingredients contained. For 

example, : in: the case where, the .biologically active 
ingredient; is; an agricaltural ingredient, a 
pharmaceutical^ ingredient or a fertilizer, the 
composition of. this invention can be used the above- 

20 mentioned 1 method. - ; * ; 

While the microcapsule of this invention can be 
used solely by itself, it can be used as an 
agricultural., fertilizal or pharmaceutical composition 
containing the microcapsule of this invention, by 

25 mixing,- in accordance with a conventional method, the 
microcapsule of this invention with, when desired, one 
or more kinds of biologically active ingredient other 
than those contained in the microcapsule of this 
invention or (and) an additive employable for 

30 agricultural chemical or pharmaceutical compositions. 
The microcapsule can be formulated into various 
preparations, for example, powdery preparations, 
tablets and granules, by, for example, mixing with or 
allowing to be adsorbed on an adequate carrier, then by 

35 subjecting the mixture to a per se known method or an; 
analogous method thereto generally. employed for ; the 
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1 preparation r of agricultura^lfftchemical udx: pharmaceutical 
compositions; > r: -- : s — ; • ri ? 4 - : ' 

As biologically active -ingredient >other. than, the 
biologically active' ingredient contained: in ther 
5 microcapsule, which are employable for the- ■ c-~ 

agricultural, fertilizal or pharmaceutical^ composition 
containing- the microcapsule of vthis- invention^ ;. f : 
(hereinafter sometimes abbreviated as -"microcapsule- 
containing composition" ), use is made , of ; those 
10 adequately selected from the biologically active^ 
ingredients described above . > Especially, as . v 
biologically active ingredients other than those 
contained in the microcapsule, use is desirably made of 
one' or more kinds of biologically active ingredients 
15 which are. incompatible With; the biologically active ^ 
: ingredients t contained:: inr the microcapsule In -other ^ / 
words, by allowing one of - the biologically xact^ye ^ 
ingredients which are incompatible with/each other to^ 
5 be incorporated intocthe microcapsule of : this ] . 
20 invention, a mixed pharmaceutical preparation^, + 
containing drugs , which; are, incompatible; with each ^ 
other, can* be provided.- :? ■ , : z$m>J j. ^i.^i $\ 

To put it concretely,- as{ combinations of the 
biologically active ingredient (A) allowedto be 
25 contained in the microcapsule and ■ cthe biologically 

active ingredient (B) which is incompatible with the 
biologically active ingredient contained in the 
microcapsule, mention is made of the, following. 
(1) (A) riitenpyram and (B) cartap: hydrochloride , 
30 bensultap or f enitrothion 

(2 ) (A) cartap : hydrochloride and * (;B ); - nitenpyram , 
ferimzone or methomil 

(3) (A) acephate and (B) ferimzone or methomil 

(4) (A) ferimzone and (B ) rcartap hydrochloride, 
35* ! - f enitrothion or : acephate : \ , : .r 

(5^^ (A)\tenitrothion.-andrCB) -nitenpyram, -bensultap, 
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ferimzone or tricyclazole. ; 

(6) (A;) iberisultap and; -(B). nitepyram, BPMG or • 
fenitrbthion ; -. t . 

The content :of the /biologically active ingredient, 
5 v which is incompatible, with the biologically active 
ingredient * contained in the microcapsule/ in the 
microcapsule-containing composition of this invention 
ranges, usually from about 0.1 to 80 weight, %^ 
preferably from about 0 . 1 to 70 weight. %, more 

10 preferably from about 10> to 60 weight %. 

It is possible to . incorporate such additives as 
conventionally employable for agricultural, fertilizal 
- or pharmaceutical compositions into the microcapsule- 
containing- composition of this ^invention. 

15 in the case where the microcapsule-containing 

■ compos itdon~ of this invention. As ;an; agricultural 

composition, as additives, use is made of, for example, 
a surfactant, carrier (e.g. diluent, filler), anti- 
oxidant (e.g. dibutyl hydroxy toluene, 4 , 4-thiobis-6- 

20 tert-butyl-3^methylphenol ) , dispersant (e.g. ethylene 

glycol , glycerine) , fluidizing aid (e.g. white carbon), 
preservative (e.g. sorbic acid potassium sorbate, 
methyl p-hydroxybenzoate, ethyl p-hydroxybenzoate, 
propyl p-hydroxybenzoate, butyl p-hydroxybenzoate, 

25 benzoic acid and salicylic acid) ,. synergist, 

emulsifier, suspending agent, - spreading agent, 
penetrating agent, wetting agent, mucilage, stabilizer, 
sticking agent or adsorbent. 

As the surfactant, use is made of cationic, 

30 anionic or nonionic one, singly or in admixture of two 
more of them. Among them, a nonionic surfactant is 
preferable. Practically, surfactants such as 
polyoxyethylene alkylaryl ethers (e.g. Noigen (trade 
name), E.A 142 (trade name); manufactured by Dai-Ichi 
35 kogyo Seiyaku Co. , Ltd. , Nonal (trade name) ; 

manufactured 1 by Toho Chemical Industry Co-,- Ltd. ] , 
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alkyl sulfates [e.g. Emal&lOs ftrade name ) , Emal: -40 
( trade name ) ; manufactured* by v KaoqCo . ., : Ltd . ] -, t c 
alkylsulf onates [e.g. Neogen (trade name); Neogen; T 
(trade name); Dai-Ichi Kogyo Seiyaku Co Ltd., 
5 Nedperex; manufactured by Kao Co., Ltd.], polyethylene 
glycol 1 ethers [e.g. Ndnipol 85- (;trade~ name ) ,L .Nonipol 
100 (trade name ), Nohipol 160 > (trade : name ):.j 
manufactured by Sanyo Chemical Industries Ltd. ] and 
polyhydric alcohol esters [e.g.. - Tween 20 (trade name, 

10 Tween 80 (trade name); manufactured by Kao £o Ltd . ] 
are used as occasion may demand. ; - ^ 

■ «s As the carrier, use i is. made of , for ..example, a 
diluent or f iller of a solids carrier . ^As^ t-he solid 
carrier, use is made of, for, example, vegetable powder 

15 ( e . g . soybean- powder , tabacco powder, wheat powder and^ 
wood powder ) ,: mineral: powder: ^( e% ig clay such , a^ kaolin^ 
bentonite and acid clay, talc such as talc .; powder and ^ 
pagodite, and silica such as diatomaceous earth and 
mica powder), alumina, sulfur powder , ^activated v 

20 charcoal and calcium carbonate^ which >t:an : be. used ^ 
singly or in admixture of ,two; or more :of ~t hem ■-.■in; a -j. 
suitable ratio . - - * '• *vi.* >:*•-' - — $ ' 

The amount of .microcapsules:, used oin the . - ; 
microcapsule-containing* composition ;of this invention 

25 usually ranges > relative, to . the total iweight of .the 

composition, from about 0.1 to 70 weight% > i preferably 
from about 0.1 to 40 weight %, more .preferably, from 
about 0.5 to 30 weight. %. * : 

The amount of biologically active ingredients 

30 other than those contained in the microcapsule, t in the 
microcapsule-containing composition of. this invention, 
ranges usually, relative to : the total weight of the 
composition, from about 0.1. to. 70 weight %, preferably 
- from about 0;1 to 30 weight %;,; more preferably from 

35 about 0 .1 to 20 weight . im r : „; *j , 

^ >•*.' ~ The~ amount, of these additives to be employed in 
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the microcapsule-containi:ng composition of this . 
invention ranges, usually' from about i0. 01 to 99.9 weight 
, %, preferably from about 30 to 99.9 weight 4, more 
preferably from 40 to 99 -5 weight %. Practically, in 
5 the case, of using a surfactant, the amount ranges 

usually from about 0.2 Xo 20 weight %, preferably, from 
about .0.2 to 10 weight %. In . the case of: a carrier, 
the amount ranges usually from about 1 to 99-. 9 weight 
%,. preferably from about 20 to 99.5 weight %. In the 

10 case of an antioxidant the amount ranges usually from 
about 0.02, to 0.2 weight %, preferably from about 0.02 
to 0.1 weight In the case of a fluidizing aid, the 

amount. ranges usually from about 0.1 to 5 weight %, 
preferably from about 0.1 to 3 weight %. In the case 

15 of a preservative, the amount ranges usually from 0.05 
to 0> 3 weight %, preferably from about 0.05 to 0.2 
: r . weight 

In, the case where the microcapsule-containing 
composition of this invention is an agricultural or a 

20 fertilizal composition, the above-mentioned components 
can be formed into; various preparations such as 
microcapsule, dust A tablet or granule in accordance 
with a per sse known method generally employed for 
preparation of agricultural chemical compositions or an 

25 analogous method thereto. 

The microcapsule-containing agricultural or 
fertilizal composition of this invention can be used by 
conventional methods, while varying with, e.g. kinds of 
the active ingredients or the noxious insects, 

30 including, for example, processing with a box of 

raising seedlings, sprinkling over stalks and leaves of 
plants, sprinkling over insects, scattering in water of 
paddy field or mixing with the soil. The amount of the 
composition is the same as the above-mentioned amount. 

35 In the case where the microcapsule-containing 

composition of this : invention is a pharmaceutical 
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composition/- it can be prepared -by >a conventional means 
to be employed for the prepairation-of conventional 
medicinal compositions . The pharmaceutical .composition 
can be used- orally as r depending on necessity , sugar- 
5 coated tablet, capsule, elixir or; microcapsule, or non- 
" orally in the form of injection of; a. sterile solution 
or suspension in water or any other pharmaceutically 
acceptable solvent. ~ ;?r r 

For example, the pharmaceutical composition can be 

10 prepared by mixing active components in a. unit . dosage 
form generally admitted in" the pharmaceutical o 
preparation with e\g.^ a physiologically ^ acceptable 
carrier , flavoring agent , : vehicle , - preservative ; v 
stabilizer and binder. The amount of* active components 

15 in these compositions should be yithin the range. then 

desired. As the additives^ to :ber mixed:, in/ e. g; tablets 
or capsules, use is made of, for example, > a hinder such 
as gelatin; corn starch, tragacanth or 'acacia, an ^ . 
excipient, such as crystalline cellulose, : a swelling 

20 agent such as corn starch, gelatin or alginic acid ,^ T a 
lubricant such as magnesium stearate/ ra: sweetener sjich 
as sucrose* maltose or saccharine > - and >ja flavour ing-v, 
agent such as peppermint, acaunono ^oil ; ;or cherry;; - In 
the case where the formulation unit dosage is capsule , 

25 the composition may contain, besides the above-, ; 
mentioned type materials, a liquid carrier The 
sterile composition for injection can be prescribed by 
conventional formulation, for, example, by making a 
mixture of an active substance in a vehicle such as 

30 water for injection and a natural vegetable oil such as 
seasame oil or coconut oil into absolution or 
suspension. - . _ 

As the injectable aqueous solution, .mention Ls 
r made of an isotonic solution (e.g. D-sorbitol, D- 

35 ; mannitbl" and sodium- chloride) ; ^containing an adjuvant 
such ^as- a- physiological aqueous .saline, solution or 
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glucose, and a suitable solubilizer such as alcohol 
(e r g . - ethanol ) , polyalcohol (e.g. .propylene glycol and 
polyethylene . glycol ) , a nonionic surfactant (e.g. 
polysorbate 80 (TN) and HGO-50). can be used combinedly. 
5: As the oily liquid, mention is made of,, for example, 
sea same oil or; soybean oil > and,. as the solubilizer, 
use is made of, for example, benzyl benzoate and benzyl 
alcohol combinedly . : Besides , a buffering agent (e.g. a 
phosphate buffer solution or a sodium acetate buffering 

10 solution), a soothing , agent (e.g. benzalkonium chloride 
or procaine hydrochloride) , a stabilizer (e.g. human 
serum albumin or polyethylene glycol), a preservative 
(e.g. benzyl alcohol or phenol) , an antioxidant or the 
like may be incorporated.. Thus-prepared injectable 

15 solution is usually filled' in an adequate ampoule. 

1 The pharmaceutical - compoisition of this invention 
thus obtained is low in toxicity and can be 
* administered safely to, for example, warm-blooded 
mammals (e.g. rat, mouse, chicken, rabbit, sheep, 

20 swine, cow, cat, dog, monkey, sacred baboon, chimpanzee 
and man). ; . • : .:~ < 

The- amount of the- pharmaceutical composition of 
this invention is the same as the above-mentioned 
amount . , 

2 5 : Best Mode for Carrying Out of the Invention 

Examples ■ -. \ 

The following Working Examples, Reference Examples 

and Test Examples are intended to illustrate this 

invention in detail and should by no means be construed 
30 as limiting the scope of the invention to them. 

Working Example 1 Padan • Microcapsule (1) 

In 1000 ml of a 5% aqueous solution of methyl 

cellulose were dissolved 51.2 g of cartap and 144 ml of 

a 25% aqueous solution of glutaraldehyde . The mixture 
35 was stirred with a homomixer . To this solution, was . 

added dropwise 100 ml of benzoyl, chloride, and the 
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mixture was stirred for ^30 minutes at room ..temperature. 
To " the reaction- mixture -Was -added 500 vml, of: water; . 
This : solution was subjected to spray-drying under. 
f conditions of inlet- temperature 100°C; outlet- 
5 temperature 50°C and number of revolutions., of atomizer 
30,000 rpm/min. to afford microcapsules as a powdery 
product, « ■ * - : ■ : "" ^ ■*■■■• — 

Working Example 2 Padan -Microcapsule ( 2 );, ■ : r c : 

In 1000 ml of a 5% aqueous solution of methyl 
10 ^cellulose were dissolved 10; 2 g of cartap hydrochloride 
and 54 ml of a 25% aqueous solution of glutaraldehyde . 
The mixture was stirred with *a homomixer . :,j To; the 
solution was added dropwise 37-5 ml; of. benzoyl 
chloride, and the mixture was stirred for 30 minutes at 
15 room temperature . -To the reaction mixture was added - ^ 
500 ml of water , v: This;; solution" was subrjec tied to spray-, 
drying under conditions of inlet temperature 10Q°C, ■/ « 
outlet temperature 50 °C and number of revolutions of 
atomizer 30,000 rpm/min. to afford microcapsules as a 
20 powdery product, v;^. „ 3 :;• * . v; ^ 

Working Example 3 Padan-Microcapsule (3) . o >r: ^ 

In 250 ml of a 10% aqueous solution of 
hydroxypropyl cellulose (HPC; HPG EF^_P , Shin-Etsu 
Chemical Co. Ltd., Japan) were dissolved 62.1,gsof 
25 cartap hydrochloride and 125 ml of , a 25% aqueous : 
solution of glutaraldehyde. The mixture was stirred 
with a homomixer. To the solution .was added dropwise 
85 ml* of propionyl chloride, and the- mixture was 
stirred for 30 minutes at room temperature. To the 
30 reaction mixture was added 500 ml of water. .This 

solution was subjected to spray-drying under condition 
of inlet temperature 100°C, outlet temperature 50°C and 
number of revolution of atomizer ; 30 , 000 rpm/min . to 
give powdery microcapsules. 
35 -Working Example 4 Padan-Microcapsule (4) 

;i * - in 500 ml of a 5% aqueous solution : o£ ; : . 
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hydroxypropyl cellulose ( HP,C ; . HPC EF-P , Shin-Etsu 
Chemical Co . Ltd * ■ -, Japan) , were dissolved 62.1 g of 
cartap hydrochloride and 125 ml of a 25% aqueous 
solution of glutaraldehyde. The mixture was stirred 
5 . with a homomixer i; To. the solution was added dropwise 
85 ml- of benzoyl chloride, and the mixture was stirred 
for 30 minutes at room temperature. To the reaction 
mixture was added 600 ml of water. This, solution was 
subjected to ; spray-drying under condition of inlet 

10 temperature 100°C/ outlet temperature 50°C and number 
of -revolution of atomizer 30,000 rpm/min. to give 
powdery microcapsules . 

' Working Example 5 Padan-Microcapsule ( 5) % 

; In 833 ml of a 3% aqueous solution of 

15 hydroxypropyl cellulose „(HPC; ; HPC EF-P™, Shin-Etsu 
Chemical- Co . Ltd ... , Japan)., were dissolved 62.1 g of 
cartap hydrochloride and 125 ml of a 25% aqueous 
solution of glutaraldehyde , The mixture was stirred 
with a homomixer. To the. solution was added dropwise 

2 0 85 ml of propionyL chloride, and the mixture was 
stirred for 30 minutes at room temperature. This 
solution was subjected to spray-drying under condition 
of inlet temperature 100°C, outlet temperature 50 °C and 
number of revolution of atomizer 30,000 rpm/min. to 

25 give powdery microcapsules. 

Working Example 6 Padan-Microcapsule (6) 

In 500 ml of a 5% aqueous solution of hydroxyethyl 

TM 

cellulose (HEC; HEC , Wako Pure chemical Industries 
Ltd., Japan) were dissolved 62.2 g of cartap 

30 hydrochloride and 125 ml of a 25% aqueous solution of 
glutaraldehyde. The mixture was stirred with a 
homomixer. To the solution was added dropwise 85 ml of 
benzoyl chloride, and the mixture was stirred for 30 
minutes at room temperature . To the reaction mixture 

35 was added 270 ml of water. This solution was sub jected 
to spray^drying under : condition, of inlet temperature 
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■ 100 °C, outlet temperatiiire 59*C ^ and number vdf revolution 
of atomizer 30,000 rpm/mirT. .to give powdery < ; 
microcapsules ♦ : ^ ' : < r * r? ' r 

J Wdrking Example 7 Padan-Microcapsiile" ( 7 ) 
5 ~ ln ? 500 ml of a 5% aqueous solution of hydroxyethyl 

cellulose (HEC; HEC™, ■ Wako' Pure chemical Industries 
Ltd., Japan) were dissblV-ed 95 ; 2 £ of carta^ : 
hydrochloride and 165 ml of a 25*aquediis solution of 
glutaraldehyde 1 The mixtuire was stirred' with a 
10 * homorhlxer. T6 the solution was added dropwise 85 ml of 
benzoyl chloride, and the mixture was stirred for 30 
minutes at room temperature . : Tb the reaction mixture 
was added 200 ml of water- This solution was subjected 
to spray-drying under condition of inlet* temperature 
15 100°c; outlet temperature 50°C and number of revolution 
of atomizer 30 ;00'0 rpm/mihv-to give powdery * ■/ .t : ; 
microcapsules, "* ' : j "t- '^r»rv.. :>y;:x r *.,/:; ~ re- 

working Example 8 Padan-Microcapsule (8) < - ' $. 
' In 500 ml of a 5% aqueous solution>of hydroxyethyl 
20 cellulose (HEC; HEC™, Wakd Pure chemi^aa Industries \. 
Ltd. , Japan) were dissolved 6 2 . 2 'g of car tap ' * 
hydrochloride and 125 ml bf a : -25% aqueous sblution of^ 
glutaraldehyde . The mixture was stirred witfr a 
homomixer. To the solution was added dropwise 85 ml of 
25 propionyl chloride, and the mixture' was stirred for 40 
minutes at room temperature . To the reaction mixture 
was added 500 ml of water. This solution was subjected 
to spfay-dryin<g under condition of inlet temperature 
100°C, outlet temperature 50°C and number of revolution 
30 of atomizer 30,000 rpm/mih. to give powdery 
microcapsules. 
: Working Example 9 Padan-Microcapsule (9) 

In 500 ml of a 5% aqueous solution of hydroxyethyl 
- cellulose (HEC; HEC™, Wako Pure chemical Industries 
1 35* - Xtdr, Japan) wer^ dissolved 95 .2 : g of cartap . • * 

Cm hydrochloride arid' : 165 ml of a^37%^aquebus solution of 
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formaldehyde . v The mixture^ was stirred with a 
homomixer. To the solution was added dropwise, 85 ml of 
propionyl: chloride, and the mixture was stirred for 30 
minutes at room temperature. To the reaction mixture 
5 _< was added 500 ml of water. This solution was , sub jected 
;to spray-drying under; condition of inlet temperature 
100°C, outlet temperature 50 °C and number of revolution 
of atomizer 30*000 rpm/min. to give powdery 
microcapsules. : * ^ 

10 Working Example 10 Padan-Microcapsule (10) 

In 250 ml of a 10% aqueous, solution of Toyoderin 
P™ <:(Asahi Foods Co . Ltd. , containing 50% of 

< cyclodextrins; specially 30% of a-cyclodextrin ) were 

dissolved 25.6 g of cartap hydrochloride and 82 ml of a 

15 37% aqueous solution of , formaldehyde . The mixture was 
stirred with a*, homomixer:. t To t he - solution was added 
•dropwise 42 ml of propionyl chloride , and the mixture 
was stirred for 30/ minutes at room temperature. This 
solution was : sub jected to spray-drying under condition 

20 of inlet •temperature. 100°C, outlet temperature 50°C and 
number of revolution of atomizer 30,000 rpm/min. to 
give powdery microcapsules. 

Working Example 1 1 gadan-Microcapsule ( 11 ) , 
r • • v in 250 ml of a 10% aqueous solution of Toyoderin 

25 P (Asahi- Foods Co. Ltd.) were dissolved 19 g of 
cartap hydrochloride and 16.5 ml of a 37% aqueous 
solution of formaldehyde. The mixture was stirred with 
a homomixer. To the solution was added dropwise 8.5 ml 
of propionyl chloride, and the mixture was stirred for 

30 30 minutes at room temperature. This solution was 
subjected to spray-drying under condition of inlet 
temperature 100 °C, outlet temperature 50 °C and number 
of revolution of atomizer 30,000 rpm/min. tp give 
powdery microcapsules . 

35 Working Example 12 Padan-Microcapsule (12) 

In 250 .ml of a 10% aqueous solution of Toyoderin 
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p™ (Asahi Foods Co. Ltd . )i Were dissolved i5...9 g, ,of 
; cartap 'hydrochloride- arid^ 27 . S^ml^of a 37%. aqueous 

solution of formaldehyde. The mixture was, stirred with 
^ homomixer . To the solution* was added dropwise: 14 . 2 
5 ml of prbpionyl chloride, and the mixture was stirred ; 
for 30 minutes kt room : temperature This- solution was 
subjected ; to spray-drying under condition of inlet 
temperature 100°C, outlet temperature 50°C and. number 
of revolution of atomizer 30,000 rpm/min.; to give 
10 powdery microcapsules'. ' v . : ^ 

Working Example : 13 ■ ■ - ' - - v ^ - ■ 

In 97.8 g of water was dispersed >12 ,2 g of l-(2- 
chloro-S^thiazolylmethyl ) -3-methyl-2-nitroguanidine and 
this mixture was shattered, with DyNO MILL ( batchy 
15 type, : 3 min. ) ^ yThe mill was washed /with 95 1 g of . '$ 
water ; To the'i combined aqueous: suspension ( 150 g: 
* were added 25 g of Toyoderin P™ (Asahi Foods Co . . Ltd . , 
Japan) arid 120 ml of a 37% aqueous solution of ^ - *,. 
formaldehyde. The mixture "was stirred with a 
2 0 homomixer. To the solution was added^dropwisB 60 ml of 
propionyl chloride/ and the mixture was stirred for 30 - 
minutes at room temperature / This solution was 
subjected to spray-drying^ under condition of inlet i 
temperature 100 o C, outlet temperature 50°C and number 
25 of revolution of atomizer 30 , 000 rpm/min .- to give 
powdery microcapsules. ■ ;ra v; v : '* - 

- Workings Example 14 . ^ ~: r > 

In 95 .1 g of water was- dispersed 14 ; 9 g of l-(2- 
chl'orb-5-thiazolylroethyl)-3-methyl-2-nitroguanidine and 

TM 

30 this mixture was shattered with :DYN0 MILL (batch- 
type, 3 min.). The mill Was washed with 410 g of 
water. To the combined aqueous suspension (485 g) were 
added 25* g of hydroxyethyl cellulose (HEC; HEC™ , * Wako 
Pure Chemical Industries Ltd.,' Japan) and 165 ml of a 

35 37% aqueous solution of formaldehyde. -The mixture was; 
:: - f stirred with 4 ; ^hombmixef . < To 1 the soliitioni Was added 
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dropwis.e . 8 5 ; .ml of ^prppipny 1 chloride, and the mixture 
was stirred for 30 minutes at room temperature. To the 
reaction mixture was, added 600 ml of water. This 
solution was subjected toj spray-drying under condition 
5 of inlet temperature. 100°C, outlet temperature 50 °C and 
number of. revolution of atomizer 30,000 rpm/min. to 
give powdery microcapsules. 
Working Example 15 

In 40.0 ml of a 15% aqueous solution of Toyoderin 

10 =P (Asahi Foods Co . Ltd ., Japan) were dissolved 22.3 g 
of l- [N-( 6-chloro-3-pyridyl )methyl-N-ethyl ] amino- 1- 
methylamino-2rnitroethylene and 72 ml of a ,37% aqueous 
solution of formaldehyde. The mixture was stirred with 
a homomixer. To the solution was added dropwise 36 ml 

15 of propionyl /chloride, and the mixture was stirred for 
30 minutes at • room, temperature . > ,This solution was 
subjected to spray-drying under condition of inlet 
temperature 100°C, i outlet temperature 50°C and number 
of revolution of atomizer 30,000 rpm/min. to give 

20 powdery, microcapsules . 
Working Example 16- 

> In 96.5 g:of water was dispersed 13.5 g of l-(2- 
.chloroimidazof 1> 2-a )pyridin-r3-ylsulf onyl ) -3- ( 4> 6- 
dimethoxypryidin-2-yl ) urea and this mixture was 

TM 

2 5 shattered with DYNO MILL (batch-type, 3 min. ) . The 
mill was washed with 175 g of water. To the combined 
aqueous suspension (250 g) were added 25 g of 

TM. 

Toyoderin (Asahi Foods Co. Ltd., Japan) and 35 ml of 

a 37% aqueous solution of formaldehyde. The mixture 
30 was stirred with a homomixer. To the solution was 

added dropwise 85 ml of propionyl chloride, and the 

mixture was stirred for 30 minutes at room temperature. 

To the reaction mixture was added 600 ml of water. 

This solution was subjected to spray-drying under 
35 condition of inlet temperature 100°C , outl t 

temperature 50 °C and number of revolution of atomizer 
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3 0,000 rpm/min> tb give powd^r^ jnicrdGapsules 
Working Example 17 Padah granules* n v 

< A mixture of 11 . 3 weight parts of microcapsules 
prepared in Working Example 5 1 (4.0 weight parts of 
5 cartap Hydrochloride) , 2 . 5 weight partis of a starch, 
0.5 weight parts -of PAP auxiliary, 1.5 weight part of 
85% phosphoric* acid, 0.5 weight part of a surfactant 
(NP-85™) and 82.7 weight parts of clay for granulation 
Was kneaded by a kneader, to which was added water, and 
10 the mixture was further kneaded. Thus kneaded) material 
was subjected to extrusion granulation* (<t> 1* mm) , 
followed by sizing, drying and sieving (#10 to^#48) to 
obtain granules . ; \ - J — 

Working Example 18 Padan granules 
15 A mixture df 2 3 . 5 - weight parts of the < ; 

microcapsules obtained - *in ^working Examples 2^t{ cartap .v 
hydrochloride 4.0 we ight parts ) , ,; 3 . 5 ^weight: %: of i a ~; 
starch, 0.5 weight part of PAP auxiliary, 1. 5 weight 
part of 85% phosphoric acid; 0:5* weight parts of s 
20 surfactant (NP-85) and 70.5 weight parts, of /clay for Uty- 
granulation was kneaded by a kneader ,>to which was : ^ 
added water, and the /mixture -was further- kneaded. Thus 
kneaded material was subjected to extrusion granulation 
(4> 1 mm)m followed by sizing, drying and sieving^ ( #10 
25 to #48) to obtain granules- ' , . : ■ > 
Working Example 19 j 

A mixture of 14 . 3 weight parts, of, microcapsules 
produced in Working. Examples, :3 to 9, (.4 .0 weight parts 
of cartap hydrochloride), 3.5 weight parts of a-starch, 
30 0;5 weight parts of PAP auxiliary , „1 . 5 weight parts of 
85% phosphoric acid, 0.5, weight parts of surfactant 
(NP-85) and 78.7 weight parts* of clay for, granulation 
was kneaded by a kneader, to which was added water, and 
the mixture was further kneaded. ... The resulting mixture 
35 was sub jected to extrusion, granulation ,(^1 mm) , 

• f ollowed by sizing., ; :drying. .and., sieving : ( # 1.0 .,to #48 ) to 
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give granules. : * ; .". jr:v.-:;* - : 
Working Example 20 " ^ 

■ * - A mixture of 2 3.8 weight parts of microcapsules 
produced irt Working Example 10 to 12 (6.5 weight parts 
5 of cartap hydrochloride), 3.5 weight parts of a-starch, 
0;5 weight parts of PAP auxiliary, 1.5 weight parts of 
85% phosphoric acid; 0.5 weight parts of surfactant 
(NP-85) and 70.2 weight parts of clay for granulation 
was kneaded by a kneader, to which was added water, and 

10 the mixture was further kneaded. The resulting . mixture 
was subjected to extrusion granulation (<t> a nun), 
followed by "sizing, drying and sieving (#10 to #48) to 
give granules. . 1 
Reference Example* 1 

15 In 9.75 g of a 20% aqueous solution of polyvinyl 

alcohol were dissolved 0iO98 gp of cartap hydrochloride 
and 0.4 ml of a 25% aqueous solution of glutaraldehyde . 
The solution was emulsified in 100 ml of fluid paraffin 
containing 0.05 g of dioctyl sulfosuccinate. To the 

20 emul s ion r was added drdpwise, while stirring at 30°C, 
1.8 ml of benzoyl chloride. The mixture was stirred 
for further 30 minutes to give relatively hard 
microcapsules. The microcapsules were washed with 
petroleum ether or haxane on a glass filter to 

25 eliminate fluid paraffin. The microcapsules were 
dried, washed with a 0.01N aqueous solution of 
hydrochloric acid and dried at 30 °C to give 
microcapsules . 

Reference Example 2 Padan granules 
30 A mixture of 4.0 weight parts of cartap 

hydrochloride, 3 . 5 weight parts of a starch, 0.5 weight 
part of PAP auxiliary, 1.5 weight part of 85%. 
phosphoric acid, 0.5 weight part of a surfactant (NP- 
85) and 90.0 weight parts of clay for granulation was 
35 kneaded by a kneader, to which was added water, and the 
mixture was further kneaded . The kneaded material was 
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subjected to extrusion granulation .( <t> ? ;l,/min) > followed 
by sizing, drying and sieving to. give, granules . . 
Test Example 1 Test method ;of; incorporation' efficiency 
To about 500 mg of the microcapsules obtained in 
5 * , Working Example 2 placed in <a round-bottom flask was , 
added 50 .ml of a 1% aqueous ^solution of hydrochloric 
acid. The mixture was refluxed for one hour on an oil 
bath of about 120°C> , The -reaction mixture, was left 
standing for cooling, which ^was sub jected. to> : ultrasonic 

10 cleaning for 15 minutes. The resultant was -subjected 
to filtration. Then the content of eartap* ; 
' hydrochloride was determined in accordance with the 
method described in "official assay ^method of , , /; 
agricultural chemicals" to determine its incorporation 

15 ..* efficiency:. The incorporation efficiency shown in r 

Table 1 is shown? by ';(fthe: - ampu^t :actuallyv incorporated / 
theoretical content) x lOO (%): ; /. ;i. Su • > h^; 

The incorporation efficiency of cartap. 
hydrochloride in the microcapsules prepared by r 

20 Reference Example 1 was determined in : ^accordance with 
the method-described in, f off icial -assay t method of 
agricultural . chemicals " ,. namely , - ? the cartap :: - : • 
hydrochloride- leaked into the: f luid .paraf fiiv and. the 
organic solvent used for washing was subjected to 

25 extraction with a 0.01 N aqueous solution of 

hydrochloric acid, which was subjected, in the same 
manner as in the case. of a 0.0 IN aqueous solution of 
hydrochloric acid used for washing, ; t0 4 the 
determination. . ; •■; 

30 The incorporation efficiency shown in [Table 1] is 

shown by [theoretical content- ( actual amount leaked 
into, fluid paraffin + organic solvent, used for washing 
* 0.01N aqueous. solution of hydrochloric acid used for 
washing)]. ^ ,y 

35 Table 1 ; .- ' 

\j . .-Incorporation efficiency ,pf ; cartap hydrochloride 
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Sample 


Incorporation efficiency 

' ' (%) . 


Working, Example 2 ; 


... 96.3 - 


Reference Example 1 


68.6 



From Table 1, it was found that a large amount of 
padan was incorporated in the padan -microcapsule of 
this invention. 

Test Example 2 Release test method 
10 In 100 ml of a 0.01 N aqueous solution of 

hydrochloric acid put in a glass vessel was dispersed 
homogeneously a sample weighed accurately. After the 
lapse of a given time, a portion of the solution was 
taken, which was subjected to determination of the 
15 amount of released cartap hydrochloride by the method 
described in "Official assay method of agricultural 
chemicals". The released rate in Table 2 was shown by 
(amount actually released/theoretical amount x 100 
(5) ) - 
2 0 Table 2 

Releasability of cartap hydrochloride from granules 



25 



Sample 


1 min . 

(*) 


6 hr. 
<*) 


1 day 
(*> 


one week 
(*) 


one month 
(%> 


W.Ex. 3 




14.8 


17 .7 


27.6 


32.8 


W.Ex. 4 




22.8 


22 .8 


33.6 


49 .5 


R. Ex. 2 


97 .6 


100.0 


100.0 


100.0 


100.0 



From Table 2, it was found that Padan granules of 
this invention had excellent sustained-release effects. 

Industrial Applicability 
30 The composition of this invention containing a 

crosslinked product derived from a water-soluble 
polysaccharide can retain a biologically active 
ingredient stably in the composition. And, the release 
of the ingredient from the composition can be 
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controlled.. Especially/ ";the'micfocapsule bf this 
invention can incorporate even a water-soluble 
biologically active ingredient ,in a high. efficiency . 
And, in the granules containing the microcapsules of 
5 this invention, release of the ingredient is prolonged, 
thus the granules are effective as sustained-release 
compositions capable of showing the ingredient effects 
for a long period of time. Furthermore, by using the 
microcapsules of this invention, a composition, , in 

10 which ingredients which are incompatible with one 
another are contained, can be provided. 

Besides, the method of preparing the microcapsules 
of this invention does not require th^ use of an 
organic solvent, and, despite the method being the one 

15 conducted in aqueous system, a relatively large amount 
of drugs can be incorporated into the microcapsules. 
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<: ; ,<^. : .tyy:. CLAIMS , > — ■ 

; What is claimed is: ~ 

1. A composition, which comprises a biologically 
active ingredient and a * cross linked product derived 
from a water-soluble polysaccharide. 

2. r A composition according to claim 1 which is a 
microcapsule, 

3. A composition according to claim 1, wherein the 
crosslinked product* derived from a water-soluble 
polysaccharide is water-slightly-soluble or water- 

' insoluble.- 

4 . A composition according to claim 1, 2 or 3, 
wherein the water-soluble polysaccharide, is a water- 
soluble natural polysaccharide polymer or a water- 
soluble semi-synthetic polysaccharide polymer. 

5. A composition according ~ *to" claim 4, wherein the 
water-soluble natural polysaccharide polymer is starch; 
dextrin; cyclodextrin; mannan or polysaccharide 
produced by seaweed, plant or microorganism. 

6. A composition according to claim 5, wherein the 
starch is rice starch," sweet potato starch, potato 
starch, tapioca starch, wheat starch or corn starch; 
the cyclodextrin is a -> p - y -cyclodextrin; the 
mannan is kbnjak mannan; the polysaccharide produced by 
seaweed is funori (a glue plant), agar or sodium 
arginate; the polysaccharide is Hibiscus manihot, 
tragacanth gum or arable gum. 

7. A composition according to claim 4, wherein the 
water-soluble semi-synthetic polysaccharide polymer is 
a water-soluble semi-synthetic polymer derived from 
cellulose or a water-soluble semi-synthetic polymer 
derived from starch. 

8. A composition according to claim 7, wherein the 
water-soluble semi-synthetic polymer derived from 
cellulose is viscose, methyl cellulose ethyl 
cellulose, hydroxyethyl cellulose; a salt of 
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carboxymethyl cellulose;,; hydroxypropyl cellulose or 
hydroxypropylmethyl cellulose; the : water-soluble semi- 
synthetic polymer derived from starch is so lubi 11 ized 
starch, carboxymethyl starch,, dialdehyde>< starch, : 
dextrin derivative, cyclodextr in derivative,, oxidized 
starchy etherified starch, esterified starch or 
amylose . : ; .-■< • 

9. A composition according to any -one, of. claims 1 to 
8, wherein the crosslinked, product is derived, by cross 
liking a water-soluble polysaccharide with ; 
glutaraldehyde , formaldehyde , glyoxal , epichlorohydrin 
or dialdehyde starch. r v:- .,.<-,;:•. /.. 

10. ~ A composition according, to claim 1,; wherein; the 
biologically: active ingredient .is an. insecticidal ^ 
ingredient... - •.;«?•'.> * f / \ '. . v ■■ • ;• : - >. • . • ^ •; 

11. A compos it ion^.acGQxdang.to -claim 1 >, wherein the 
biologically active ingredient: is a herbic idal ; : , r . .« 
ingredient. \ : ' .;. , - ? - - v - * .-. „ :^ 

12. A composition according to claim 1, wherein the 
biologically active ingredient is a feirtilizer • 

13. A composition accordinghto claim] 10;, wherein the 
insecticidal ingredient is Gartap hydrochloride >; 

14 . , .A composition according to claims 10, wherein the 
insecticidal ingredient is 1- ( 2-chloro.-5- :,, ; r 
thiazolylmethyl ) -3-methyl-2-nitroguanidine. 

15. A composition according to claim 11 , : , wherein the 
herbicidal ingredient is 1- ( 2rchloroimidazo[ 1 , 2- : 
a]pyridin-3-ylsulfonyl )-3-(4 , 6-dimethpxypyrimidin-2- 
yl )urea . ■ . ~ \ - 

16. A" composition according, to ..claim. 2-,, wherein the 
microcapsule contains about 0.1 to 80 weight % of a 
biologically active ingredient relative to the whole 
weight of the . microcapsule . 

17. A composition according to. claim. 2 , wherein . the 
microcapsule contains, about .1 ,. to ^ ? ? . 9 weight % of a 
cross 1 inked product derived: from -a; .water-soluble 
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polysaccharide relative to the whole weight of the 
microcapsule. 

18- A microcapsule, which is obtained by; 

i) dissolving or suspending a biologically active 
ingredient and a crosslinking agent in an aqueous 
solution of a water-soluble polysaccaride to give a 
mixture; 

- ii) subjecting the mixture to carry a crosslinking 
reaction under existence of a catalyst for a 
crosslinking reaction to give a reaction mixture; and 

iii) -spray-drying the reaction mixture. 

~19. a method for producing a microcapsule; which 
comprises ; - . . . . 

i) dissolving or suspending a biologically active 
ingredient and a crosslinking agent in, an aqueous 
solution of a water-soluble polysaccaride to give a 
mixture; 

ii) subjecting the mixture to carry a crosslinking 
reaction under existence of a catalyst for a 
crosslinking reaction to give a reaction mixture; and 

iii) spray-drying the reaction mixture. 

20. A agricultural, pharmaceutical or fertilizal 
composition, which comprises a microcapsule ,of claim 2 
and a suitable carrier. 

21. A composition according to claim 20, which 
contains a microcapsule of claim 2, at least a 
biologically active ingredient which is incompatible to 
the biologically active ingredient in the microcapsule 
and a suitable carrier. 

22. Use of a crosslinked product derived from a water- 
soluble polysaccharide for prolonged releasing 
biological active ingredient from a composition. 
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15-02-94 
14-11-95 



06- 03-81 
05-03-81 

02- 03-81 
15-10-82 
08-11-83 
31-01-86 

12- 03-81 
01-04-81 

13- 03-92 
13-02-91 
10-04-81 

03- 03-81 
31-08-81 

07- 06-91 

08- 03-83 



17-09-93 



14- 01-94 

15- 12-94 
07-09-91 
05-01-95 
18-09-91 

16- 03-95 
14-03-95 



Form PCT ISA. 210 (pmnt fMtfy wmi) (July IW3) 



nanp ? of 7 



